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w use of admnced electronic equip& for data sensing, c q -  

tation, displasr and in scme cases therapy, is becming increas- 

imporhnt to the medical profession. 

a wide raage of potential applications is nuu under consideration. 

I& the field of c w e r s  alone, 
7 

potentid of p&dln& a 

taneously increase the effectiveness of the blosclentbt, in reseem& 

biaedlcal tool vMeh can S w -  
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snd reduce the waste of his t- in the perf’mmnce of boring repetitive 

tasks. consideration of the man=mBd&te system (pigme 1) has been the 

basis of sigpificant @ns in electronic eqpipuent for linkinp. men to 

both directly-coptrolled and remofely-controlled machine systems. 8 

Equipnent des3epledvith.b th! re- fmmewmk of such a system 

has permitted a humm operator t o  improve bath his short-term control 
- -  

caperbility and his long-tenn decision-making capability t o  the signifi- 

cant bettentent of uver-all man-machine effectiveness. A brief con- 

sideration of same of the cmponents denloped for this type of man- 

machine system might be useful in visual iz ing tk potential of these 

gains to  better hqarove the data linkage of a medical scientist with 

an experiment or a subject under observation. 

.- 

L 

Figure 1, a diagramatic man-machine system, was developed t o  

show the flmctional relationship between a human operator and the data 

collection, computation, amplification, control and display equipent 

needed t o  UBk him adequately t o  a machine. 

of the same diaep.am indicating that with the addition of suitable 

EYgure 2 is  a vmdation 

telemetering links, the human operator can effectively control a 

machine fran a remote position provided adequate data and- controls 

are made available t o  him. A wide variety of e q y i p n t  development 

has keen s t m e e d  by working with these systems. A single exaqple 

of progress in each of the mor system blocks may help t o  illustrate 

the potentials. 

Figure 3 is a temperature sensing device consisting of a micro- 
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thin f i l m  of sensitive deposited aa a dWLectric 

cyUnder aml prutected w i t h  a s-ly tbin dielectric filr. Because 

themass of the sensinglcrter ia l  can be mmde lm.rJr Sm8J.l Cmpmedto its - 

surface area, very ragid response - .  to 

'phis type of dmice is wlhl over a vide enough 

be suitsble buth far liqpid teslperatures end temperstures 

of the pmthcts of cadbustion in a jet aircraft eughe. 

in tqperature is possible. 

rauge to 

pigure 4 is a caaprrter under dem- usingthin filps of 

magnetic material, "hdcrocireuit" Eorplifierrs, and solid state 

sumplies. A c- using these techniques might  w e l l  bmdle up to 

80 million bits  of infarmation per second and still be ctq6bl.e of 

fitting into a volume on tbe order of 144 cubic foot. figure 5 is a 

thin cathode ray tube capable of proauCing telexlsion-lilre pictures 

bright enough to be viewed in an aaibient Uept level of 1,OOO foot 

lamberts. 
.. 
This display tube i s  also transpa;rent as can be seen by 

viewing the calendar thmugh it. 

Figure 6 is amamal controlbtandle coni~g~red to fba natural grip 

of the hnnnclm haad and capable of transslitting and receiving lmtian 

signals in six distinct modes plus prr0Viilingthl.w switch input 

potentials. 

Figure 7 is a diagram shauing caq?osite imDlForcJllerrt in reliability, 

cwlplexity, cost, and capability of elsctsanic devices ecMered and 

patent- a c h i ~ l e  by placing ftmctitlma. mxterlals *in direct c4pytBct 

w i t h  each other to -si* -e the crrmrrentn and fbaUy, 
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circuit  cauplexity itself, 

V i g u r o u 8  joint ef fkcts  behreen phgsical scientists apld We 

scientists can Ip.ovide similar electronic aids systeps for 

scientiflc obseFwti<w of both direct and remote biological srpari- 

ments and far better l hkhg inf&ian Fnn a patient to the doctor's 

thinkingcapabillty. Figure 8 illustrates a potential biologLcal man- 

machine systepp by which such a linkage can be achieved, It is further 

readily epparent that w i t h  suitable telapetering lidp, the bioscientist 

can also make effective repote observations and provide return colltrol 

SignaJ.8 to his remote - 0  

In addition t o  better linking the bioscientist to his e;aPerinmt 

or subject, data sensed by the use of el=-etic ,or other energies 

outside the perceiving range of human senses can provide iqproVea 

inputs t o  such a system. 

dosage X-ray machine which is coupled with a high f idel i ty  light 

amplifier t o  allw direct observation of internal body changes with 

low dosage X-rays not amenable t o  direct human perception or even t o  

direct photography. 

both above and below the detection range of the human B ~ L T  and at 

intensities far below those directly accessible by the hurman ear. For 

example, very l i t t l e  of the sQuTad energy from heart action is directly 

accessible t o  the human ear (pigure 9). msplays fram such data can 

be made either audible or visible, thus providing new potentials for 

sensing. 

(he important tool in this area is the l c r w  

New sound pickups can detect sounds at Freqyencies 
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